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PabGouyasi nporpaMmma IuCUUIIMHBI

HNH®OPMATHUKA
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YacTh 00pa3zoBaTe/iLHOM OGs3aTenpnast
NMPOrpaMMbl:
Ne qucHMIUIMHBI 10 y4eOHOMY B1.0.14
TJIAHY:

1 cemectp - 5;
2 cemecTp - 4,
Bcero - 9

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

Yacos (Bcero) no yueoHomy
MJIAHY:

324 yaca

1 cemectp - 32 yaca;
Jlekuuu 2 cemecTp - 32 yaca;
Bcero - 64 yaca

1 cemectp - 16 yacos;
IIpakTnyeckue 3aHATHSA 2 cemecTp - 16 yacos;
Bcero - 32 yaca

1 cemectp - 16 yacos;
JlaGopaTopHble pa6oThI 2 cemecTp - 16 yacos;
Bcero - 32 yaca

1 cemectp - 2 yaca;
KoncyabTanum 2 ceMecTp - 2 yaca;
Bcero - 4 yaca

1 cemectp - 113,5 yacos;
CamocTrosiTesibHasi padoTa 2 cemecTp - 77,5 yaca;
Bcero - 191,0 uac

B ToM unciae Ha KIT/KP He NMpeyCMOTPeHO YUeOHbIM IVIAHOM

HNnasi koHTaKkTHas padoTa NMPOBOJMUTCSI B PAMKAX YaCOB Ay IUTOPHbIX 3aHATHI
BKJIIOYAs:

TecTupoBanue

JlaGopaTopHas padora
Kontpoabnas pabora

HpomemyTquaﬂ aTTrecrauud:

JK3amMeH 1 cemectp - 0,5 yaca;
JK3aMeH 2 cemecTp - 0,5 yaca;
Bcero - 1,0 yac
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
ILegb ocBOeHMs] TUCHMILIMHBI. M3YYEHHE OCHOBHBIX NPHUHLMIIOB U METOJOJIOTUH pa3padOTKH
HPUKIAJHOTO TPOTPAMMHOTO OOECIEYEeHHUs, BKJIIOYAs THUIOBBIE CIIOCOOBI OpraHW3allMy JAaHHBIX |
IIOCTPOCHMST ~ aJIrOPUTMOB  OOpaOOTKM  JIaHHBIX, CHHTAKCHUC W  CEMaHTHKY YHHMBEpCAJbHBIX
ITOPUTMUYECKHUX S3bIKOB IPOIPAMMHUPOBAHUS BBICOKOTO YPOBHS.
3agaum JUCHMIIIUHBI
- (hopmupoBaHue y 00y4JaroMMXCsl HABBIKOB (HOPMAIIbHO-JIOTHYECKOTO, AITOPUTMUIECKOTO
MBILIICHUS;
- OCBOEGHHUE CTYJIEHTaMH OCHOB aJITOPUTMM3ALMH U IPOrPaMMUpPOBaHUs Ha s3bIkax C++ u
dopTpaH pa3InYHbIX KIACCOB 3a1a4 00pabOTKH JAHHBIX;
- IpUOOPETEHNE 3HAaHUH 110 METOJaM pa3padO0TKU MPUKIAJIHBIX IPOrPaMM U YMEHUI IPOBOIUTH
UX OTJAJIKy U HACTPOMKY JUIsl peIlIeHHs] BBIYNCIUTENIbHBIX 3a/1a4;
- IpuoOpeTEHNE YMEHUI IPOrpaMMUPOBaHUs Ha si3bIKe MaTemMarnyeckoro naketa MATLAB.

dopmupyembie y 00y4aromerocss KOMIneTeHI U 1 3alUIaHUPOBAaHHbBIE Pe3y/IbTaThl 00y4eHUsl 110
JMCLHUIUIMHE, COOTHECEHHBIEC C MHAMKATOPAMH A0CTHKEeHHs] KOMIIeTEeHIMI |

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIICTCHIIUU HHAUKATOPA TJOCTUKCHUS
KOMIICETCHINH
YK-1 ciocoben NJI-1yk-1 BemomHseT mouck 3HaTh.
OCYIIECTBIISITH TIOUCK, HEe0OX0oaMMOM HHPOPMAIIHH, - 0a30BbIC AT OPUTMBI 00PAOOTKH
KPUTHUYECKUM aHaIU3 U e€ KpUTUYECKUI aHaIIu3 U THCJIOBBIX TaHHBIX.
CUHTE3 HH(POPMAIIHH, 0000111aeT pe3yNbTaThl
MIPUMEHSATHh CHCTEMHBIN aHaJIA3a JUIsl PeLIeHUs YMETB:
MOAX O/ ISl PEIICHHS [IOCTaBJICHHOM 3a1a4u - OCYHIECTBIIATH MOMCK HHpOpMANKH,
IOCTaBJICHHbIX 337124 aHaAIIM3UPOBATh 33/1a4y, COCTABIISTH €€

BHEIIIHIOKO CrIeU(DUKAINIO JITIs
pa3paboTKu POrpaMMBbl, BEIOUpATh
METO/Ibl U CTPOUTDH AJITOPUTMBI JIJIsI
pelieHus 3a1a4u.

OIIK-2 cnioco6en nouumats | UI-1lonk-2 [Ipumensier 3HATh:

IPHMHIIUIIEL PaGOTHI cpezcTBa MHOPMAIHOHHEIX - ob1ue TpeboBaHus HHGDOPMALIMOHHON
UH(GOPMaIMOHHBIX TEXHOJIOTHH JJIsI ITIOKUCKa, 0e301acHOCTH.

TEXHOJIOTHI; OCYIIECTBIIATh | XpaHEHUs, 00padOTKH, aHATN3a

IIOMCK, XpaHEHHUE, Y NIPEJCTaBICHUS JaHHBIX YMETB.

00paboTKy U aHAIU3 - IPUMEHSTH O0IIKe TPaBUIIa 3aIIUTHI
uH(pOpMAIIUU U3 PA3THYHBIX nH(pOpMaUK OT HECAHKIIMOHUPOBAHHOTO
MCTOYHUKOB 1 0a3 JaHHbIX, JOCTyTa K HEH.

MIPEACTABIIATH €€ B
TpebyeMoM opmare ¢
MCII0JIb30BaHUEM
MH(}OPMaLIMOHHBIX,
KOMIIBIOTEPHBIX U CETEBBIX
TEXHOJIOTHUI

OIIK-2 cniocoben monuMath | U1-2omk-2 Anropurmusupyer | 3HaTh:

MIPUHITUTIBI pabOTHI pEIIeHHE 3a7]a4 U PEaTH3yeT - 3Talbl PCIICHUS 3a/la4 Ha KOMIIBIOTEPE,
UH(GOPMAIMOHHBIX QITOPUTMBI C HCTIOJIb30BaHKeM | UX CONCPIKAHUE U BBIIIOTHEHUC.
TEXHOJIOTHH{; OCYIIECTBIIATh | MPOTrPaMMHBIX CPEJICTB

MIOUCK, XpaHCHHUE, YMETh:

00paboTKy 1 aHATH3 - INTAHUPOBATH MPOLIECCHI PEILICHUs 3aa4,
MHGOPMAIMU U3 Pa3IMYHBIX NPEJCTaBIIATh UX B BUJE aITOPUTMOB.




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

MCTOYHUKOB U 0a3 TaHHbIX,
MPEJICTaBIIATH €€ B
TpedyeMoM dopmare ¢
HCIIOJIb30BaHUEM
uH(}OPMaLIMOHHBIX,
KOMIIBIOTEPHBIX M CETEBBIX
TEXHOJIOTHI

OIIK-3 ctocoben
pa3pabaThIBaTh ATOPHTMBI
nu KOMHLIOTepHBIe
POTrPaMMBI, IPUTOJHBIC
JUIA HpaKTI/I‘ICCKOFO
IPUMEHCHHS

WJI-lonk-3 Bnageer
COBPEMEHHBIMH S3bIKAMH
IPOrPaMMUPOBAHUS

3HATh:
- COBPEMEHHYIO TEXHOJIOTHIO
CTPYKTYpPHOTO MPOTrpaMMHUPOBAHUSI.

YMETB:
- KOJUPOBAaTh AJITOPUTMBI Ha SI3bIKE
IPOrpaMMHUPOBAHUs BBICOKOTO YPOBHS;

- IPUMEHSTH MPO(HECCHOHATEHBIE METO/IbI
OTIAAKH (TECTUPOBAHNUS) IPOTPaAMM.

2. MECTO JUCHHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JlucuumianHa OTHOCHTCS K OCHOBHOM TNpO(ECCHOHAIBHOM —00pa3oBaTeNbHON  Iporpamme
Hanorexnomorun u HanomaTtepuaisl B sHepretuke (ganee — OIIOIT), nanpasnenust moarorosku 14.03.01
SInepHast SHEpPreTHKa U TeIIo(U3NKa, ypOBEHb 00pa30BaHMs: BhICIIee 0Opa3oBaHUeE - OaKataBpHarT.

Tpe60BaHI/I$[ K BXOIHBIM 3HAHUAM U YMCHUAM:
- 3HaTh 0a30BBIC 3HAHUS I10 MAaTEMATHUKE U (I)I/ISI/IKC B IIpeaciiax IIKOJIBLHOM porpaMmaI
- YMCTb IPUMCHATH Ha MPAKTHKE 3HAHUA 110 MATCMATHUKEC U (1)I/ISI/IKG

Pe3ynbTaThl 00y4eHus, MoydyeHHbIE TP OCBOEHUH JUCHUIIIIMHBI, HEOOXO0AUMBI IPU BBIITOJTHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PadOTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0€MKOCTh JUCHIUTUTMHBI COCTaBISIET 9 3a4eTHBIX eauHwII, 324 Jaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A ceMecT aTTeCTalluu
/M pe /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 CoGuntonenue 4 1 1 1 - - - - - - 2 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
TpeboBaHuit [ToBTOpEeHue MaTepuaa no paszaety
UHPOPMAITUOHHOM "CobmtoeHue TpeboBaHuil HHGOPMAIIMOHHOM
0€30IaCHOCTH. 6e3omacHocTn."
11 CoGuntonenue 4 1 1 - - - - - - 2 - Camocmoamenvroe usyuenue
TpeboBaHuit meopemuueckoz0 mamepuana: N3yuenue
nHpopMaMOHHOH JIOTIOTHUTENBHOTO MaTepHaa o pa3zieiny
0e30macHOCTH "Cobmonenne TpeOoBaHMH HH(OPMALTTOHHON
6e3omacHOCTH."
H3yuenue mamepuanog 1umepamypusix
UCIOYHUKOB:
[1], c. 6-8, 25-29, 31-35, 40-66
2 OCHOBBI TEXHOJIOTHH 47 12 5 6 - - - - - 24 - Iloozomoeka Kk nadopamopnoii pavome: Jns
pa3paboTku BBITTOJIHEHHS 3aJJaHUH TI0 TabopaTopHO paboTe
MPOTPAaMMHBIX CPE/ICTB. HEOOXOAMMO TPEIBAPUTEIEHO U3YUHTh TEMY U
OcHoBbl C++ 3aJ1a4y BBITIOJTHEHUS 1abopaTOpHO# paboTsl, a
2.1 Bgenenue B 7 2 - 1 - - - - - 4 - TakK kK€ U3yYUTh BOIIPOCHI BAPHAHTOB
WNudopmatuxy. 00pabOTKH Pe3yJIbTATOB 110 U3YYCHHOMY B
DyH1laMEHTAJIbHBIE pasnesne "OCHOBBI TEXHOJIOTHH pa3paboTKu
MOHATHS HH)OPMATHKH porpaMMHbIX cpeactB. OcHoBbl CH++"
2.2 OCHOBHBIE MOHATUS 9 2 1 2 - - - - - 4 - MaTepuainy.
NTOPUTMU3AINY 3324 H3yuenue mamepuanos iumepamypHsix
Y IIPOTPaMMHPOBAHUSI. UCHOYHUKOG:
CoBpemeHHbIe [2],m. 7.3
Cpe/ACTBa U CPelbl IS [3], cTp. 4-5, 7-9;m. 7.3, 7.1
paboThI IporpaMmucTa [6], 3amaum 1.1, 1.2
2.3 S3pik C++ 1 ero 22 6 2 2 - - - - - 12 -

OCHOBHBIC CPECTBA




JUTSL paboTHI CO
CKaJISIPHBIMU TUTIAMH
JIaHHBIX 1 0a30BBEIMU

CTPYKTypaMHu
JITOPUTMOB

2.4

OCHOBBI TEXHOJIOTHHI
pa3paboTku
MPOTPAMMHBIX CPE/ICTB

ANTOpUTMBI U
MIPOTPaMMEI Ha S3BIKE
C++ st 06paboTKu
MAaCCHBOB JaHHBIX

35

20

3.1

ANTOPUTMBI U
MPOrpaMMBbI Ha SI3bIKE
C++ it 06paboTKH
MacCHBOB JIaHHBIX

20

12

3.2

MHorodaitnoBbrit
MIPUHITUIT TOCTPOCHHUS
MpOrpamMM Ha SI3bIKE
C++

15

Iloozomoeka K nabopamopnoii pavome: J1is
BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YIUTh TEMY H
3a71a4M BBITIOJIHEHHMS J1Ta0OpaTOpHOil paboThI, a
TaK K€ U3y4UTh BOIIPOCHI BAPUAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
paszzene "AITOpUTMBI M IPOTPaMMBI Ha SI3bIKE
C++ st 00pabOTKH MacCHBOB JTAHHBIX"
Marepuay.

ANTrOpUTMBI U
MIPOTPaMMBbl Ha SI3BIKE
C++ ¢ UCTIONB30BaHUEM
dyHKIHIA

22

14

4.1

ANTropUTMBI U
MIPOTPaMMBbI Ha SI3bIKE
C++ ¢ ucnosp3oBaHueM
byHKUNH

22

14

Iloozomoeka K nabopamopnoii pavome: J1iist
BEITIOJTHEHUS 3aJJaHU TI0 JTaAO0OpaToOpHOU paboTe
HEO0XOIUMO TIPEABAPUTEIHFHO U3YyIUTh TEMY H
3a[1a9 BBHITIOJTHEHHUS TA00paTOpHOU paboTHI, a
TaK k€ U3yYUTh BOIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB M0 H3yYEHHOMY B
paszzene "ANTOpUTMBI U IPOTPaMMBI Ha SI3bIKE
C++ ¢ ucnionip3oBanueM GyHKIUR" MaTepHamy.
Ilo0z0mogKka K KOHMPOILHOU padome:
W3yuenne MaTepHaoB Mo pa3ieny AJIropuTMBI
U TIPOTpaMMBI Ha A3b1ke C++ ¢ HCIOIB30BaHNEM
(YHKIMH ¥ HOATOTOBKA K KOHTPOJIEHOH paboTe

Cpexnctsa s3bika C++
JUTSL pabOTHI C
yKa3aTeIsIMU U
(hatimamu

36

20

5.1

Cpenctsa sa3bika C++
JUTSL pabOTHI C
yKa3aTeIsIMU

18

10

Iloozomogka Kk 1adopamoproii pavome: JIns
BEITTOJTHEHUS 33JJaHUI TI0 JIA00OPaTOpHOU paboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1a4 BBHITIOJHEHUS JTA00paTOPHOU paboTHI, a
TaK K€ U3yYUTh BOIPOCHI BAPHAHTOB
00pabOoTKU Pe3yNIbTATOB 110 H3YYCHHOMY B
pasnene "Cpencrsa si3pika C++ ai1st pabOTHI C

6




5.2 Cpenctsa s3bika C++ 18 5 2 1 - 10 - yKa3aTelsIMU U (aitmamu" Marepuany.
Jutst paboTHI ¢ (aitmamu H3yuenue mamepuanog 1umepamypuoix
UCIOYHUKOB:
[6], 3amaua 5.2
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 16 16 0.5 80 335
Hroro 3a cemecTp 180.0 32 16 16 0.5 1135
6 OCHOBEI f3bIKa 23 8 4 3 - 8 - Iloozomoeka Kk nadopamopnoii pavome: J1ns
TIPOTPAaMMHPOBAHUS BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
Doptpan HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
6.1 OCHOBBI f3bIKa 16 6 2 2 - 6 - 3aJ1a4y BBITIOJHEHUS J1JA00paTOPHOH paboThI, a
POrpaMMHUPOBAHUS TaK K€ N3y4YUTh BOIPOCHI BApUAHTOB
doptpan 00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
6.2 ®DopMaTHBIN BBOJ- 7 2 2 1 - 2 - pazzaene "OCHOBHI S3bIKa IPOTPaMMHUPOBAHUS
BBIBOJI ITAHHBIX B ®doprpan" matepuany.
doprpane H3yuenue mamepuanog iumepamypnolx
UCHOYHUKOB:
[4], c. 10-33, 38-49, 60, 192-194, 333-342
7 Pabora ¢ ¢aitnamu B 15 4 2 2 - 7 - Iloozomoeka Kk nabopamopuoil pabome: Jnst
doptpane BEITIOJTHEHUS 3aJaHUH TI0 JTaOOpaToOpHOU paboTe
7.1 Pabora ¢ ¢aitnamu B 7 2 1 1 - 3 - HEO0OX0ANMO MPEIBAPUTEIEHO U3YUHTh TEMY 1
doptpane 3a[1a9 BBHITIOJTHEHHUS Ta00paTOpHOU paboTHI, a
7.2 Hcnons3oBanne 8 2 1 1 - 4 - TakK YK€ U3Y4UTh BOIIPOCHI BAPUAHTOB
BCTPOCHHBIX (DYHKIIUH 00pabOTKH Pe3yNbTaTOB 0 H3YYEHHOMY B
npu pasnene "Pabora ¢ daiinamu B @opTpane"
POrpaMMHUPOBaHUH Ha Marepuay.
doprpane H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[4], c. 74-84
8 MHoromMorympHOE 21 6 2 5 - 8 - Iloozomoeka k nadopamopnoii pavome: J1ns
MIpOTpaMMHpPOBaHHE Ha BEITIOJTHEHUS 3aJaHUI TI0 JTAO0OpaTOpHOU paboTe
®oprpane HE0OX0ANMO NPEIBAPUTEIEHO U3YYHTh TEMY 1
8.1 IIporpammupoBaHue ¢ 8 2 1 1 - 4 - 3aJ1a4M BBITIOJHEHHMS JTaOOpaTopHOi paboThl, a
NPUMEHEHHEM TaK K€ U3yYUTh BOIPOCHI BApHAHTOB
npoueayp Poprpana 00paboTKH pe3ysIbTaToOB 110 U3YYEHHOMY B
8.2 MHoromorynsHOe 13 4 1 4 - 4 - paszene "MHOroMoaynpHOE
IPOrpaMMHpOBaHUE Ha nporpammupoBanue Ha PoprpaHe" MaTepuay.
®doprpane. Iloozomoexa Kk KOHmMpoNbLHOU padome:
JlononHuTenpHbIe N3yueHue MatepuasnoB Mo pazaeny

7




BO3MOXXHOCTH sA3bIKa.

MHoroMo1ynbHOE POrpaMMHUpPOBaHKE Ha
®doprpaHe U MOAr0TOBKA K KOHTPOJIBHON
pabore

H3yuenue mamepuanos numepamypHsix
UCHMOYHUKOG:

[4], c. 47-57, 359-377, 297-319

9 MaremaTtuueckue 47 14 8 6 - 19 - Iloozomoeka Kk nadopamopnoii pavome: J1ns
makeTsl. MATLAB BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
9.1 Bgenenne B 19 3 4 2 - 10 - HEOOXOANMO MPEIBAPUTENBEHO U3YIHTh TEMY 1
MaTeMaTHIECKHe 3a[a9H BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
naketel. MATLAB TaK K€ U3y4UThb BOIIPOCHI BAPUAHTOB
9.2 PazpaboTka 11 3 2 2 - 4 - 00paboTKH pe3ysIbTaTOB 10 U3YYEHHOMY B
aJITOPUTMOB 0e3 paznene "Maremaruueckue naketsl. MATLAB"
UCIIONIb30BaHUS Marepuay.
HOANPOTPaMM. H3yuenue mamepuanog iumepamypuoix
Ckpuntsl B Matlab. UCHOYHUKOB:
[ToanmporpamMmel. [5], c. 3-13, 20-26; c. 14-19;
9.3 Oyukiun B Matlab 17 8 2 2 - 5 -
Ok3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 1420 32 16 16 0.5 42 335
Hroro 3a cemecTp 142.0 32 16 16 2 - 0.5 75.5
UTOrOo 322.0 - 64 32 32 4 - 1.0 189.0

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padboram; MKKII — nnanBu1yanpHble KOHCYIBTAIMH 110 KYpCOBBIM ITpoekTaM/padoram; I'K- rpynnoBsie KOHCYIbTAIMK 110 pa3jienam
mucuuruinHel; CP — camocrostenbHas padorta crynenta; UKP — unas konraktHas padora; TK — Texymmii KoHTposb; [TA — npomexxyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Cobniooenue mpebosanuti uHdopmayuouruon bezonacocmu.

1.1. CobOmronenue TpeboBaHu HHMOPMAITMOHHOM 0€30MMaCHOCTH

['moGanpHast KoMmbIOTEpHAs ceTh HWHTepHeT. DlieMeHTapHble MOHATHS O Oe30MacHOCTH.
Hcnonb3zoBanne mnaponeit. [lopran HUY «MDOU» B cetm HuTepHer. OOmEeyHUBEPCUTETCKAS
cucrema 3iekTpoHHoi moutsl (OCOII) MOU. Knaccudukanus mporpaMMHOro oOecriedeHus ¢
03Ul 0e30MacHOCTU. AHTUBHPYCHBIE CPEICTBA..

2. Ocnosvl mexnoao2uu pazpabomku npocpammusix cpeocms. Ocnogvl C++

2.1. Beenenue B adopmatuky. @yHnameHTaaIbHbIC MOHATHSI HHHOPMATHKA

[Tonsite waOpMarmu. OOIIasi XapakTepUCTUKA MPOIECCOB cOopa, mepenadn, oOpaboTKu U
HakorieHus uadopmanuu. Mudopmanonnsie pecypesl. [lonarue nHpopManOHHON TEXHOJIOTHH.
Ponb 31€KTpOHHBIX CPEACTB XpaHEHUS M pacnpoCTpaHEHHs MH(OpPMalMU B COBPEMEHHOM MHUDE.
Ponp nHGOpMaLMOHHBIX TEXHOJIOTUI B MH)XKEHEPHBIX U HAY4HbIX HccienoBaHusax. Knaccudukanus
coBpeMeHHbIX OBM. Apxutektypa coBpeMmeHHbiXx OBM. Ilporpammuoe ympaBienune OBM.
Opranuzauus namsatu OBM. OnepatuBHas u BHewHssS naMmatb. DaiinoBas cTpyKTypa BHEIIHEH
namsatd OBM. Ilporpammuoe obGecnieuenue OBM: cranpaptHoe u npukiagHoe. OCHOBHbIE
¢bynkuuu onepaunoHHoil cuctembl OBM. Ilpenmer wunpopmatuku. OCHOBHBIE MOAXOIBI K
npuMeHeHntro OBM  juig  pelieHus NpPUKIAAHBIX 3aJady: OCBOEHUE paHee pa3pabOTaHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTHI U MporpaMMHUpOBaHue petleHus 3aaad. [Tonarus 3agauu, Teopuu u
METOJla pEIlIeHUsl 3aJauu. AJTOpUTM MU €ro CBOICTBa. AJNTOpPUTM MU METOJ PELICHUS 3a/adH.
AJNropuT™ M porpaMma perieHus 3aaauu Ha OBM..

2.2. OCHOBHBIE MTOHATHS ANTOPUTMH3ALMH 33/1a4 U ITporpaMMmupoBaHusi. CoBpeMeHHbIE
CpeZCTBa U cpeibl Ui paboThl IporpaMMHcTa

3amavya U cpenctBa ee peuieHus. [laHHble U UX XapaKTEpPUCTUKU. AJITOPUTM, €ro CBOWCTBA U
cpelcTBa npeacTasieHus. [IporpamMma u sI3pIKM IpOrpaMMHUPOBaHUS.

2.3. A3pik C++ 1 ero OCHOBHBIE CpPEACTBA JUIsl paObOThI CO CKAJIIPHBIMU TUIIAMH JIaHHBIX U
0a30BBIMU CTPYKTYPaMU aJITOPUTMOB

Andasut s3bika. Wnentuduxatopel. CrpykTypa mnporpammbl. OCHOBHBIE THIIBI JIaHHBIX.
KoncranTsl u ¢popmbl ux 3anucu. [lepemennble u ux onucanue. YkazaTeau (yHKIMNA U OCHOBHbBIE
cTaHgapTHble QyHKIMH. Onepanuu s pa3HbIX TUIOB JAAHHBIX. BUIbI BeIpaKeHUM, MpaBUia UX
3alMCH W TOpPSAOK BblUMCIeHMs.. lIpocTele omeparopsl: onepaTop-BbIpa)kK€HHE, OIEepaTop
npucBauBaHus. CTpyKTypHBIE ONEpaTOpbl: COCTAaBHOM OIepaTop, YCIOBHBIA OIlepaTop, OnepaTop
UKJIa ¢ napamerpoM.. CTpyKTypHBIE ONEPATOPBI: ONEPATOpP LHUKJIA € INPEAYCIOBUEM, OIEPATOp
IUKJIAa C IOCTYCIOBHEM. JIOMOJIHUTENbHBIE ONEPATOPHI: ONEPaTOP-NEPEKIIOYaTEIb, OIEPaToOp
Iepexosla U METKH, IIyCTOM OmepaTop, OIepaTophl BBIXOJA, ONEPATOp MPOJOJIKEHUS, ONEpaTop
OIIpeIeNIEHNUs THIIA..

2.4. OCHOBBI TEXHOJIOTUH Pa3pabOTKH MPOTPAMMHBIX CPEJICTB

OcHoBubie monsTus. Chnenudukanus 3amauu. Paspaborka anroputma. KopumpoBanwme
nporpaMMbl. Meton oObeTUHEHHS YCIOBUH M MeTOoHA (IaKKOB KaK METOJbI CTPYKTYPHUPOBAHUS
[IMKJIOB B alropuTMax. [IpuMepbl CTpyKTYpUpOBaHHS JITOPUTMOB M MPOTPaAMM C MPUMEHEHHUEM
OCHOBHBIX METO/IOB CTPYKTypupoBaHus. OTiaaka U JOKyMEHTUPOBAHHUE. .

3. Aneopummul u npozpammul Ha azvike C++ 0asg 0bpabomku maccueo8 OaHHbIX

3.1. AIropuT™MBI 1 IpOorpaMMBbl Ha si3bike C++ a1 00paboTKU MAaCCHUBOB JIAHHBIX



ITonsiTue MaccuBa U BUJIbI MaccuBOB. CpelCTBa S3bIKA JJIS ONKMCAHUS OJHOMEPHBIX MACCHBOB.
CpenctBa si3bIKa 11 00pabOTKM OAHOMEPHBIX MacCUBOB. MHMIIManu3anus olHOMEPHBIX MaCCHBOB.
[Ipumep mnporpamMmel ansi 00paOOTKM OJHOMEPHOTO MaccuBa.. MHOTOMEpHBIE MAaCCHUBBI.
Oco0eHHOCTH CpEeACTB fA3bIKA MJIS ONUCAHUSA, MHULHUAIW3AIUM U 0OpabOTKM MHOI'OMEpPHBIX
maccuBoB. [Ipumep nporpammsl 00pabOTKH MHOTOMEPHOTO MacCHBA..

3.2. MHoTr0(haiI0BbIN MPUHIIKAI IOCTPOCHHSI MPOTpaMM Ha si3bike C++
Haznauenue mHorogainoBeix mporpamm. CBsi3b MEXAy NMEpPEeMEHHBIMH W3 Pa3HBIX (hailiios.
[Ipenpoueccop. OCHOBHBIEC AUPEKTUBHI 7S YIIpaBieHUs paboTON mperpolieccopa..

4. AJZZODMmel U npocpammbuvl Ha sA3blKe C++ c ucnonvzosarnuem d)VHKMM?:Z

4.1. AITOpuTMBI B IPOTpaMMBbI Ha si3bike C++ ¢ UCIOIb30BaHUEM (YHKITAN

Haznauenue ¢ynkumii. ba3oBbie MOHATHSI, CBSI3aHHbBIE C UCTIONb30BaHUEM (yHKUIUH. Onurcanue
¢ynkuuii. Bpi3oB ¢ynknuii. Ilepenaua napamerpoB mno 3HaueHuto.. Ilepenaua mnapameTpos
¢GyHKIME MO0 cchulke. MaccuBBl B KauecTBe mapaMeTpoB (yHKmid. Mcnonp3oBanue B (yHKIUAX
apryMeHToB no ymomuyaHuro. OOnactu JeicTBUs mepeMeHHBbIX. PeKypcUBHBIN BbI30B (YHKLHH.
O6uacTu 1elcTBUS IEPEMEHHBIX B IPOrpaMMaXx..

5. Cpeocmea asvika C++ oag pabomul ¢ ykazamenimu u daviamu

5.1. Cpenctsa si3pika C++ 111t pabOTHI ¢ yKa3aTeNsIMU

[TonsTue ykaszareneit u ux HazHaueHue. CpescTBa s3bIKa JUIsl OMUCAHUS yKa3aTeae U paboThl ¢
HuMHu. CBS3b MCKAY YKa3aTCIIMHU U MAaCCUBaMHU NAaHHBIX.. Vkazarenmn u JUHaMHU4YCCKasa IIaMATh.
CpenctBa s3blka 11 pabOThl C JTUHAMMYECKOW NMaMAThIO. J[MHaMHuYeCKue MacCUBBL. MacCHBBI
yKasaresei. Ykazarenb Ha QYHKIIHIO. .

5.2. Cpenctaa s3bika C++ a1 paboThl ¢ (ainamu

Buasr ¢aitnos. O6mmii nopsiok padoTel ¢ (aitiamu. J[Bouunsie (ailsibl U cpecTBa s3bIKa AJIs
pabotel ¢ HuMHU. [Ipumepsl mporpamm o0paOOTKM JBOMYHBIX (aiinoB.. TekcroBble (ailibl.
OCOOCHHOCTh WX OpraHM3allid M CPEICTBa s3bIKAa Ui pabOThl ¢ HUMH. [IpuMepsl mporpamm
00pabOTKH TEKCTOBBIX (PaiiyIOB..

6. OcHo8bl A3bIKA npoepammuposarusi Popmpan

6.1. OcHOBBI s13bIKa TpOrpaMMupoBanust Poprpan

OO0mas cpaBHUTEIbHAsT XapaKTEpUCTHKA si3bika PopTpaH, OCHOBHBIE BEPCHM fA3bIKA. ba3oBble
TUIBI U CTPYKTYpHl NaHHBIX B DopTpaHe. OOBABICHUS TUNA U CTPYKTYp AaHHBIX. OcOoOeHHOCTH
3aMcH KOHCTaHT, apu(METHUECKUX U JIOTUYECKUX BhIpakeHui B @oprpane. CTpyKTypUpOBaHHbIE
orneparopsl DopTpaHa, UX MPUMEHEHHE [T KOJUPOBAHUS BETBICHHUH (ITOTyBETBICHUN) U 6a30BBIX
HUKIUYECKUX CTPYKTYp anroputmoB. [IporpamMMupoBaHue BBOJIa-BbIBOJIa JAHHBIX, YIPABISIEMOIO
CIHCKOM OOBEKTOB BBOAA-BbIBOJAa. CTpPyKTypa TIJIaBHOIO IporpaMMHoro moayias doprpaH-
nporpammel. IlpaBuna 3anucu @oprpan-niporpaMMbl. PUKCUPOBAHHBIM W CcBOOOAHBIN (opmar
TekcTa. [Ipon3BOIHBIE THIIBI TAaHHBIX U paboOTa ¢ HUMHU..

6.2. ®opMmaTHBII BBOA-BBIBOJ JaHHBIX B DopTpane

[TporpamMupoBanue (HOpMaTHOrO BBOJA-BBIBOJA JAHHBIX C HCIOJIH30BAHUEM OCHOBHBIX
OIepaToOpOB BBOAA-BBIBO/IA U 00BsBICHUs hopMaTa AaHHBIX. OCHOBHBIE ONKCATENH MOJIEH JaHHBIX
B @oprtpane. [IpaBuia nmocTpoeHus: cnucka omnucaTeneil moieil B oObsBICHUN (popMaTta JaHHBIX,
BO3MOXXHOCTH €r0 pPalMOHAJIBHOM 3alMCH C HCIOJIb30BaHHEM KO3(PQPUIIMEHTOB MOBTOPEHUS U
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peBepcun dopmata. OCOOEHHOCTH MPOrPAMMHUPOBAHHS BBOJA-BBIBOJAA MACCHUBOB JIaHHBIX Ha
®opTpaHe. DIEMEHT CO BCTPOCHHBIM IUKIOM B CIHCKaX OOBEKTOB BBOJA-BBIBOJA OIEPAaTOPOB
BBOJIa-BeIBOAA DOpTpaHa..

7. Paboma ¢ ¢aiinamu 6 @opmpane

7.1. Pabota ¢ daiinamu B @optpane

OrnepaTopbl paboTel ¢ (aititamu (open, close, rewind, backspace). @ynkuus Eof. OTtkpsiTHEe
¢aiioB Ha 4YTeHHe, 3amuch, AoOamieHue. OcobeHHOCTH omeparopoB read/write mpu padore ¢
daiinamu. Ananu3 ommOoK (mapameTpsl err, iostat). [Ipsmoit noctyn K daidy..

7.2. Ucnonb30BaHKe BCTPOSHHBIX (DYHKITHH MPU MpOrpaMMupoBaHu Ha DopTpaHe

BcrpoenHble pyHKIIMU TIpU MTPOrpaMMHpOBaHUU Ha DopTpaHe: MaTeMaTHYeCKHe, CTPOKOBBIC,
JUTSE paboTHI ¢ OMTaMu, JUIsi pabOTHI C MaMsAThIO, TeHeparus ciaydaabix uncen. Ctanmapt BLAS.
Buemnue 6ubmuorexu (LAPACK), 6ubanoreka NETLIB..

8. Mnozomooyivroe npoepammuposarnue na Lopmpane

8.1. IIporpammupoBanue ¢ npuMeHeHuem npouenyp doprpana

Knaccugukanus npouenyp Poprtpana. Ilpouenypsi-ioamporpammsrl. [Iponenypsi-¢hyHKInu.
OCOOEHHOCTH CTPYKTYpbl BHELIHMX HPOrpaMMHBIX Moayied. CBsi3b MoAyjeld o JaHHBIM B
MHOrOMOTyIbHONH DopTpaH-iporpamme (depes3 mapaMeTpsl U 4epe3 oouryro namsts). OObsBIeHHE
o0mux o0bekToB. PopmanbHbIi napamerp npouenypsl @oprpana — ums mMaccuBa. OcoOeHHOCTH
00paboTku MaccuBOB B mnpoueaypax @oprpana. @akruyeckuii napamerp npouexaypbl Goprpana —
nepeMeHHas ¢ HHAeKcoM. Mms BHemHeidl mpouenypsl B cIHCKax (PaKTUUYECKUX IapamMeTpoB
npouenyp @oprpana. O0bsiBI€HHE UMEH BHEILIHUX MPOLIETYP..

8.2. MHoromonynsHOe mporpamMmmuposanue Ha @oprpane. [lononHuTeabHbIE BO3MOKHOCTH
A3BIKA.

Monaymu. Oneparopsl ucnosnb3oBanus. Pabora ¢ ykazarensimu. Oneparop MHOTOBapHaHTHOTO
BbiOopa SELECT CASE. Onepatopst WHERE u FORALL..

9. Mamemamuuecxkue nakemol. MATLAB

9.1. Beenenue B marematnueckue makerel. MATLAB

Hasnauenune cuctembl Matlab, obmactu npuMmeHeHUs,, 0COOEHHOCTH. DJIEMEHTBl OKHa Cpelibl
Matlab. Pabora B koMangHOM OKHe. PemeHue mpocredmmx 3agad oOpaOOTKM MaTpUIl U JIPYTHX
BBIYUCIUTENBHBIX 3a1ad. Paborta c¢ ¢aitnamu. Iloctpoenue rpadukoB. BpeneHue B s3bIK
nporpaMMupoBanusi Matlab: THUIBI JaHHBIX; KOHCTAHTHI U NEPEMEHHBIE; BCTPOCHHBIE (QYHKIUU U
CHelMalbHble BEJIMYMHBI; OINEPalMU: TPOCThIE W MAaTpPUYHBIC; BBIPAKEHHS; ONEPATOPHI;
KOJIMPOBAaHUE OCHOBHBIX aITOPUTMHUYECKUX CTPYKTYP..

9.2. Pa3zpaboTka anropuTMoB 0e3 UCrob30BaHus noanporpamm. Ckpuntsl B Matlab.
IToanporpamMmsl.

[Tonsstue M-daitna. Cxpuntsl, ux Ha3HadeHue. Otrnagka U npoduiaupoBanue M-¢aitnos.
O®yukuuu B Matlab: npaBuna cozganus u Bbi3oBa. Mcnonb3oBanue riao0anbHbIX JaHHBIX B Matlab.
[Tpumepbl pa3pabOTKH MpOrpaMM C HCIOJIb30BAHUEM METOJAa HMCXOJIIEr0 MPOEKTHPOBAHUS
AJITOPUTMOB..

9.3. ®ynkiuu B Matlab
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Berpoennbie pynkuun Matlab o6pabotku BekTopoB u marpuil: length, size, sum, min, max,
mean, prod, diag, find, tril, triu, sort, sortrows, randperm, issorted, ind2sub, sub2ind, reshape.
Bei6op cTpoku, cTonbOIia, MpOW3BOJBHON YacTW MaTpuilbl B cpeae Matlab. Pemenne 3amau c
UCIOJIb30BaHNEM BCTpOeHHBIX (yHKIMi. DyHKIIMU reHepaii MaTpull B cpeae Matlab: zeros,ones,
eye, rand, randn. Bo3MOXXHOCTH pemieHust CUCTEM JTMHEWHBIX adreOpanuecKux ypaBHEHUH B Cpele
Matlab. Mcnonb30Banue nmoanporpaMMbl B Ka4yecTBE mapaMeTpa Jpyroi noamnporpaMmel. [Ipumepst
3amad. Manunynsatopbl QyHKIui s3pika Matlab: Hasnauenue, mpaBmiia ucnosib3oBaHus. Kiace
Function Functions. [Ipumepbl KOpPpPEKTHOIO HCIOJIB30BaHUSI TIJIO0AIBHBIX MEPEMEHHBIX.
Bo3moxHocTu BBOIA-BBhIBOZIA B cpeae Matlab. BBox U3 KOMaHAHOTO OKHAa M BBIBOJ B KOMaHJIHOE
okHo. Onieparop format a1 n3MeHeHus Buia BbIBoguMoM nndopmarmu. Bozmoxxuoctu gaitnoBoro
BBO/Ia-BbIBO/IAa B cpeae Matlab. @ynkmnuu load u save. @opmat daiinos .mat. @ynknuu dlmread u
dlmwrite. Pabota ¢ KoMIUIEKCHBIMH unciiaMud B cpene Matlab. O6o3HaueHre MHUMOW €TUHUIIBL.
Coznanue MaTpHIlbl KOMITIEKCHBIX uncesn. OyHKIuu st paboThl ¢ KOMIUIEKCHBIMU YUCIIaMu: real,
imag, isreal, conj, abs, angle. OcHOBHBIC HampaBJCHHUS HCIOJb30BaHUs cpenbl Matlab B
WHKCHEPHBIX MCCIICAOBAHUSX.

3.3. Tembl NpPaKTHYECKUX 3AHATHI
1. [Tonnmporpammsl B MATLAB;
. Beenenwue B s361k MATLAB;
. MHOromMo1yapHO€ IpOrpaMMUpPOBAaHKE IIPU IPOrPAMMUPOBAHUU Ha si3bIke POpTpaH;
. Ucionb30BaHue npoueayp npu IporpaMMUpOBaHUM Ha si3bike DopTpaH;
. @opmaTHBIN BBOJI-BBIBOJ U paboTa ¢ ¢aitnamu Ha si3bike DopTpaH;
. Beenenue B @opTpan;
. Ucionp3oBanue QpyHKIH;
. TepaliluoHHBIE LIUKJIBL;
. O6paboTKa TBYMEPHBIX MACCUBOB;
10. O6paboTKa MaccHBOB;
11. O6paboTKka OAHOMEPHBIX CTATUYECKUX MaCCUBOB;
12. TabynupoBanue ¢pyHkiuu. [Ipocreiimuii nuki.;
13. Ctpykrypa nporpammsl. [Ipocreiinme oObsBIEHUS TaHHBIX, BBO//BBIBOJ U HallUCAHHE
apru(MeTHUECKUX BbIPAKEHUH;
14. O6padoTka matpul B MATLAB;
15. Pabora ¢ pyHKIMSIMU;
16. Manunynarops! pyukiuii B MATLAB.

O 03O L B Wi

3.4. Tembl 1a60paTOPHBIX PadoT
1. Cobmronenue TpeboBaHui HHGOPMAITMOHHON 6€30MaCHOCTH IPU pabOTEe Ha KOMIIBIOTEPE.
CpeactBa nocTyna K JIOKaIbHBIM U CETEBBIM pecypcaM B KOMIIBIOTEPHOM Kjiacce. [1ouToBbIi
cepsuc B cetu Unatepner. Peructpanusa 8 OCIOII HUY MOU;
2. Pa3pabotka u otnaaka ckpuntoB B Matlab. Anroputmel 06paboTKH BEKTOPOB U MaTpHIL;
3. Pa3pabotka u oTnaaka ckpuntoB B Matlab. [Ipocreiiuye anroputMsl ¢ mapamMeTpuyecKium
LUKJIOM U UTEPALMOHHBIM IIUKIOM;
4. OcHOBHBIE IpUEMBI PabOTHI B KOMaHTHOM OKHE cpeabl Matlab. Beinosnnenue mpoctedmx
BBIUYHCJICHHI;
5. Pabora ¢ pyHkiusamu Ha s3pike PopTpaH;
6. O6paboTka OJTHOMEPHOTO MaccuBa. BBOJ/BBIBO, HAXOXKICHHE CYMMBI, TIPOU3BEACHHUS,
KOJIMYECTBA, MAKC-MHH;
7. UtepanmonHble IUKIBI. @OpMaTHBIN BBIBOJ Ha s13bIke DOpTpaH;
8. TabynupoBanue QpyHKIIUN OJHOM NepeMeHHOM Ha s3bIke DopTpaH;

9. Perienue 3a1a4 ¢ UCIOJB30BaHUEM MOJIIPOrpaMM-TIapaMeTpoB. MaHUIYyISTOPB! QYHKIUH
B Matlab;
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10. Pabora ¢ pyHKIHMSIMU;

11. O6paboTKa TBYMEPHBIX MACCUBOB;

12. Utepanmonnsie nuukibl. Cymma psija;

13. O6paboTKa OAHOMEPHOTO MAaCCHBA;

14. TaOynupoBanue (GyHKIMH OJTHOW TIEPEMEHHOI;

15. Beenenue B cpeny nporpammupoBanus Visual Studio. Mcmonas30BaHre KOHTEKCTHBIX
MOJCKA30K B CpeAax NporpaMMHUpOBaHus U B ceTu HTepHET. BhlunciaeHrne 3Ha4eHui
byHKIINY,

16. ®yHKIIMOHATBHAS AEKOMIIO3ULIUS.

3.5 Koncyabranumn

~

9.

Ipynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I'K)

OOcyxnenne wmarepuasioB 1o  kedicam  pasmena  "CoOmrogeHwe — TpeOOBaHMIMA
nHpopMannoHHOM 6e30macHoCcTy."

OO6cyxnenue wmarepuaioB 1o keidcam pasznena "OCHOBBI TEXHOJOTUU Ppa3pabOTKU
nporpaMMHbIX cpeacTB. OcHoBbl CH++"

OO0cyxeHrne MaTepualioB 1o KeiicaMm pasjena "ANropuTMbl U porpaMMsl Ha sizbike C++
JU1s1 00pabOTKM MacCHBOB JAHHBIX "

OO6cyx1eHre MaTepualoB Mo Keiicam pasaena "AJropuTMsbl U IporpaMmsl Ha sizbike C++ ¢
UCIOJIb30BaHUEM (yHKITHI"

OOcyxnenne MarepwalioB 1o keidicam pazgena "CpencrBa s3pika C++ s paGoThI C
ykazarensiMu u aimamu”

OOcyxneHne marepuasioB 1o Kelcam pasjena "OCHOBBI f3bIKa MPOrPaMMHPOBAHUS
®dopTtpan"

OOcyxneHre MaTepualoB o keiicam pasnena "Pabora ¢ daitnmamu B @oprpane”
OO6cyxeHrne MaTepraloB Mo keiicam pazzaena "MHOroMoayapHOE MPOTpaMMHUPOBAaHUE Ha
®optpane"

OO6cyxeHre MaTepuanoB Mo keiicam pa3aena "Marematuueckue naketsl. MATLAB"

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3amaHupOBaHHbIE PE3YAbTaThl 00y4YEHHUS 1O

Howmep paznena aucruruinHsb (B

OreHoUHOE CpE€ACTBO

Konrl
JUCLUIIIINHE COOTBETCTBUMU C 11.3.1) (TUII 1 HAUMEHOBAHUE)
UH/UKATOPOB
(B COOTBETCTBUH C pazfeaom 1) 1/2]3[4]|5]6[7]8]9

3HaTh:

0a30BbIC AITOPUTMBI 0OPAOOTKH YHCIIOBBIX W/-lyict + JlabGopaTopHas paborta/Ta0ynmupoBanue

JAHHBIX ] byHKIIIHN

obmue TpeboBanus HHGOPMAITMOHHON TectupoBanune/CobnroeHue TpeOOBaHUM

0e30macHOCTH NA-lonk-2 + MH(POPMALIMOHHOM 0€30MacHOCTH MpH padoTe Ha
KOMIIbIOTEPE

STanbl PELICHUS 33a4 Ha KOMIIbIOTEpE, UX VT-201mc2 + JlaGoparophas paboTa/OHOMEpHBIE MACCHBHI,

CoJIep’KaHue U BbINOJIHEHUE UTEpalMOHHbIC LIUKJIIbI

COBPEMEHHYIO TEXHOJIOTHIO CTPYKTYPHOTO W/-lomcs + JlaGoparophas pabota/Pabora ¢ MaTpunamu u

IPOTPaMMHUPOBAHUS GyHKIUAMU

YMersb:

OCYIIECTBISTH MOMCK HH(OPMAIIHH, KonTtpomnsHast pabora/Pa3paboTka BHEITHEH

aHAJIM3UPOBATh 33J]auy, COCTaBIIATh €€ crienr(UKalum, aNropuT™Ma 1 MporpaMmbl

BHEUIHIO crienudukanuio s pazpadotkn | MJ-1yk1 + 0JIOYHOM CTPYKTYpBI C MOAIpPOrpaMMamMH U

IIPOrpaMMbl, BEIOUPATh METO/IbI U CTPOUTH JIEKOMITO3UIIMEN CIIOKHOU 3a7jauil Ha

ITOPUTMBI ISl PEIICHHUS 3a7a91 MPEUI0KEHHBIE TT0/13a/1a41

IPUMEHSATH O0IIHe MTPaBUIa 3aLUThI TectupoBanue/CobitoieHrne TpeboBaHUH

nH(pOpMaIUK OT HECAHKIIMOHUPOBAHHOTO N-lonk-2 + “H(POpPMaIIMOHHOM 06€30MacHOCTH TIpU padoTe Ha

J0CTyna K Her KOMITbIOTEPE

IJITAHUPOBATH MPOIECCHI PEIICHUs 3a/1aY, Kontponbnas padota/O6paboTka 0JHOMEPHOTO

NPEJCTaBIATh UX B BUJIE AITOPUTMOB MaccuBa 1 Pabota ¢ QyHKIMSAMU Ha s3bIKE
doprpan

W1-20mc-2 Tt JlaGopartopHas pabota/TabynupoBanue

¢bysakuit Ha a3eike Doprpan, UtepannonHsie
UKJIbI, POpMaTHBIM BBOA-BBIBO/] HA SI3bIKE
doptpan

IPUMEHSTH MPO(ECCHOHATLHBIE METOIBI WT-lomes + JlaGopatopHas pabota/Pa3paboTka 1 oTiaaka

OTJIa/IKH (TECTUPOBAHUS) IPOTrPaMM

ckpuntoB B Matlab. [Ipocreiimine anroputmel ¢
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napaMeTPHUYECKUM IIUKIIOM U UTEPAlMOHHBIM
IUKIIOM. AJITOPUTMBI 00paOOTKH BEKTOPOB H
MaTpHIl

JlaboparopHast pabota/Pemienune 3ana4 ¢
UCIIOJIb30BaHUEM TTOANPOTPAMM-TIapaMETPOB B
Matlab

KOJIUPOBATh AJITOPUTMBI Ha SA3BIKE
IIPOrpaMMHUPOBAHUS BBICOKOTO YPOBHS

NJI-1omk-3

KontponbHas padoTta/Pa3paboTka HUCXOSIIAM
METOJIOM airoput™a u @oprpaH-mporpamMmsl
MOJTYJIbHOHM CTPYKTYPBI JJIsl PEIICHUS CIIOKHOU
3aa9u
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

Dopma peanmzanuu: KoMrboTepHOE 3a/1aHHE
1. OgHOMEpHBIE MacCHBBI, UTepallMOHHBIE UK (JIabopaTopHas paboTta)
2. Pabora ¢ matpuniamu u ¢pyHkiusamu (JlabopaTopnas padorta)
3. Cobmonienue TpeboBanni HHGOPMAITMOHHON 06€301IacCHOCTH IIpH paboTe Ha KOMIBIOTEPE
(TectupoBanue)
4. Tabynuposanue Gpynkiuu (Jlaboparopras padora)

dopma peanuzauuu: ITucbmenHas padora
1. Pa3paboTka BHeLIHeH crienudukanuy, aropuTMa v nporpaMMbl OJI0YHOM CTPYKTYPBI C
HOAIpPOrpaMMaMH U JE€KOMIO3HMLIMEH CII0KHOM 3a/1a4M Ha MPEATI0OKEHHbIE [1013a]Jauu
(KontponpHnas pabota)

2 cemecTp

Popma peanmzanun: KomnerorepHoe 3aanue
1. O6paboTtka onHOMepHOro MaccuBa 1 Pabora ¢ pyHkuusMu Ha a3bike PopTpan
(KontponpHnas pabota)
2. Pa3zpabotka u otiagka ckpuntoB B Matlab. [IpocTeiinye anroputMsl ¢ napaMeTpruuecKuM
[IUKJIOM M UTEPAIIHOHHBIM IIUKJIOM. AJITOPUTMBI 00pabOTKH BEKTOPOB U MATPHII
(JTaboparopnas pabota)
3. Pemenue 3a1a4 ¢ UCHOJIB30BaHNEM HOJIIporpaMM-iapameTpoB B Matlab (JIaGopaTopHas
paborta)
4. TabynupoBanue QyHKIMi Ha s3b1ke PopTpaH, tepanmonnsie nukibl, PopMaTHBIN BBOJ-
BbIBOJ Ha si3bIke PopTpan (JIaboparopHas paboTa)

Dopma peanuzanun: [Tnucemennas padora
1. Pa3zpaboTka HUCXOJAIIUM METO/I0M alroputma u @oprpaH-nporpaMMbl MOTyIbHON
CTPYKTYpHI JUIsl perieHust ciaoxkHou 3anaun (KontpoibHas pabora)

bannpHO-peldTHHrOBast CTPYKTYpa AMCLUUIUIMHBL SBJISETCS MPUITIOKEHUEM A.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 10 M CIHIIJIMHE

Ixzamen (Cemecmp Nel)
Onenka ompenensiercss B cooTBeTCTBHM ¢ [lonoxkeHnem o OanabHO-pEHTHHIOBOM cHUCTeMeE AJs
cryaentoB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM U aTTECTAIIMOHHON COCTABIISIFOLIUX.

Oxzamen (Cemecmp Ne2)
Onenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OalTbHO-PEUTHHTOBOM CHUCTEME ISt
crtynento HY «MOW» Ha OCHOBaHUHM CEMECTPOBOM M aTTECTAL[MOHHOM COCTABIIAIOILNX.

B numioMm BeICTaBIIAETCS OIIEHKA 32 2 CEMECTP.

Ipumeyanue: OnieHOYHBIE MAaTEPUAIBI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.
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5. YYEBHO-METOANMYECKOE OBECIIEYHEHHUE JUCHUIIJINHbI

5.1 IleyaTHbIe U JIEKTPOHHbIE U3TAHUA:

1. I'anarenxo, B.A. OcHOBbI HH(OPMAIIMOHHON 0€30IaCHOCTH : Y4eOHOE MOcoOHe i BY30B MO
crennanbHocTH 351400 "Ilpuknagnas uadopmaruka" / B.A. I'anatenko ; Pen. B. b. berenun . — 4-
e 3y . — M. : Uarepuet-YH-T uadopm. texnonoruit : BUHOM. Jlaboparopust 3Hanwmii, 2010 . — 205
¢. — (OcHoBbI HHGOPMATMOHHBIX TexHOMOTHH) . - ISBN 978-5-94774-821-5 ;

2. Kuszes, A. B. OcHOBBI IporpaMMupoBanus Ha si3bike C++ : yueOHOe mocodue 1o Kypey "S3biku
nporpammupoBanus U MeTo sl Tpancisinuu” st @IIKIIC no nanpasnenuto "lIpukiaanas
mareMaTrka u uHpopmaruka" / A. B. Kuszes, Mock. suepr. ua-t (MOU TY) . — M. :
Usnarensckuii nom MOU, 2008 . — 80 c. - ISBN 978-5-383-00204-9 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=4959;

3. Kuszes, A. B. Pazpabotka mporpamm B cpene C++ Builder : yaueGHOE mocobue mo kypey
"TexHOJIIOTHH IMpOrpaMMHUpOBaHus" 110 HanpasiieHuto "[Ipukitagnas maremarnka u uHpopmaTuka' /
A. B. Kuszes, Ham. uccnen. ya-t "MOBOH" . — M. : U3a-Bo MOU, 2012 . — 80 c. - ISBN 978-5-7046-
1350-3 : 160-00 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=4103;

4. Baprennes, O. B. ®oprpan 1yist cTyneHToB : YuebHo-cpaBounoe u3nanue / O. B. Baprenbes . —
M. : Juanor-MU®U, 1999 . — 400 c. - ISBN 5-86404-120-3 : 39.56 .;

5. baracosa, B. C. Beenennie B MATLAB. JlabopaTopHbIil TPakTUKYM : yueOHOE TOCOOue 110
kypey "Undopmaruka" nngs MOU(TY) o Bcem Hampasienusm noaroroBku / B. C. batacosa,
Mock. suepr. ua-T (MOU TY) . — M. : U3narensckuii njom MOU, 2007 . — 52 c. - ISBN 978-5-383-
00066-3 .;

6. Apxunos O. I'.,baracosa B. C.,I'peukuna I1. B.,3y60B B. C.,BopodseBa 1. A.,Monona T.
B.,Koctuna M. b.,KprokoB A. A.,Yubuzosa H. B.,Illlepobun B. M., Mapana M. M.-
"IIporpammupoBanue. Coopuuk 3anau", UzmparensctBo: "Jlans", Cankr-Ilerepoypr, 2019 - (140 c.)
https://e.lanbook.com/book/121485.

5.2 JIuueH3noHHOE ¥ CBOOOIHO PAacPOCTPaHseMoe MPOrpaMMHOe odecreyeHme:
1. CO "IIpomereit”;

2. Maitna Buneokondepenuuu;

3. Notepad++;

4. Code::Blocks;

5. GNU Octave.

5.3 UaTepHeT-pecypcesl, BKJIIOYast NPodecCHOHAIbHBIC 0a3bI JaHHBIX 1 HH()OPMAIHOHHO-
CIIPABOYHbIE CUCTEMBI:

1. 9BC Jlaus - https://e.lanbook.com/

2. Hayunas sjekTpoHHasi 6udamorexa - https://elibrary.ru/

3. DanexrponHnas 6ubmoreka MOU (36 MOMN) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIJIMHBI

Tun nomeneHus Homep ayauropumn, OcHamenue
HAaHMeHOBaHHUe
VYuebnsie ayautopuu s | JK-120, MamHHBIH cepBep, KOHAULIUOHED
NPOBEAEHUS JEKLIIMOHHBIX 3an MBI]
3aHSATHN U TEKYIIETO b-200, JIekunonnas mapTa co CKambel, TpulyHa, mkad s
KOHTPOJIA yueOHas ayJuTopus XpaHEHUs] UHBEHTaps, JOCKa MeJIoBas,
KOJIOHKH 3BYKOBBIE, MYJIbTUMEIUNHBII
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MIPOEKTOP, FKPaH, KOJIOHKH, KOMIIBIOTED
MEPCOHAJIbHBIN

Y4eOHbIC ayAUTOPUH IS
MPOBEACHUS TPAKTUYECKUX
saastuii, KP u KII

2K-120, MamuHHEBIH

3an1 UBI]

cepBep, KOHIUIIUOHED

A-408, Yuebnas
aynutopus "A"

InapTa, CTOJ ImpernoaaBaTeis, CTyJl, 10CKa
MCEJI0Bas

VYuebHble ayIUTOPUH VIS
poBeICHUS Ta00PaTOPHBIX
3aHATAN

K-120, MammHHBIH

3ai1 UBI]

cepBep, KOHIUIIUOHEP

XK-113,
KommnbsrorepHslii
kiacc VIBI]

CTOJI, CTYJI, IOCKa MEJIOBas, KOMIIbIOTEPHAs
CeTh C BbIX0J0M B MHTEpHET,
MYJIbTUMEIUINHBINA TPOEKTOP, IKPaH,
KOMITBIOTEP NEPCOHATBHBIN, KOHIUIIUOHED

VY4eOHbIC ayAUTOPUH IS

K-120, MammHHBIH

cepBep, KOHIUIIUOHED

MPOBENCHUSA 3an MBI
IIPOMEXYTOUYHON A-408, YueOHas napra, CTOJ NpenojaBaTelis, CTyl, JocKa
aTTecTaluu aynutopus "A" MenoBas
ITomemenus as M-411/1, CTOJI, CTYJI, JOCKA MEJIOBasi, MyJIbTUMEIMITHBII
CaMOCTOSATEIIbHON PabOThI KommnbrorepHsrii MIPOEKTOP, KOMITBIOTEP MEPCOHATBHBIN
KJ1acc
[Tomewmenus nist M-423/1, CTYJ, CTOJI TUCbMEHHBIN
KOHCYJIbTUPOBAHMS Aynuropus kad.
HHTH

HOMGHIGHI/I?[ AJI XpaHCHUA

o0opynoBaHus U y4eOHOTO
WHBEHTAPS

M-407/1, Knamosas

CTCJIIAXK IJId XpaHCHHUA MHBCHTAPs, CTCIIIAXK
JJIA XpaHCHUA KHHUI', HHBCHTAPb

CIIEHMAJIM3UPOBAHHBIN
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Nudopmatuka

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
Cobmonenue TpeboBanmii ”HPOPMAITMOHHOM O€30MMaCHOCTH MPHU pabOTE HA KOMIIBIOTEPE

KM-1

KM-2
KM-3
KM-4
KM-5

(TectupoBanue)
TabynmupoBanue ¢pynkuuu (JlabopatopHas padbora)

OnHomepHbIe MAaCCUBBI, UTEpAIlMOHHBIE ITUKIIBI (JIabopaTtopHas padoTa)

Pa6ota ¢ marpuniamu u pynkusmu (JlaboparopHas padora)
Pa3paboTka BHEHIHEW crienn(UKAIIUK, AITOPUTMA U IPOTPaMMBbl OJIOYHOM CTPYKTYPHI C

nmoamnporpaMmMamMi U JEKOMITIO3UIIMEH CJIOJKHOH 3aJlady Ha MPCIIOKCHHBIC ITOA3ada4Yr

(KontponpHas pabota)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Wnpexc KM- | KM- | KM- | KM- | KM-
Howep Paznen nucnurmHb KM: L 2 3 4 >
paszena Henens 2 4 8 12 15
KM:
1 Cobmronenne TpedboBaHuid THPOPMALTMOHHOM
0e30MMacCHOCTH.
11 Cobmronenne TpedboBaHui THPOPMALTMOHHOM +
] 0€30I1aCHOCTH
2 OCHOBBI TEXHOJIOTMH Pa3pabOTKU MPOrPaMMHBIX
cpenctB. OcHoBbl C++
21 Benenne B Unpopmaruky. dyHnameHTaabHbIe +
' HNOHATHUS] UHQOPMATHKH
OCHOBHBIE TIOHATHS ANTOPUTMH3ALNHI 33734 U
2.2 nporpamMmmupoBanus. COBpeMEHHbIE CPEACTBA U CPEJIBI +
JUIs pabOThI IPOrpaMMHUCTA
S3p1k C++ 1 €ro OCHOBHBIE CpeICTBA ISl pabOTHI CO
2.3 CKaJISIPHBIMU TUIIAMU JAHHBIX U 0a30BBIMU +
CTPYKTypaMu aJIFOPUTMOB
24 OCHOBBI TEXHOJIOTUH Pa3pabOTKU MPOTPaMMHBIX +
CPEICTB
3 ANTOpUTMBI U TpOrpamMMBbl Ha si3bike C++ 171
00pabOTKM MAaCCHBOB JTAHHBIX
31 ANTOpUTMBI U TpOrpamMMBbl Ha si3bike C++ 171 +
' 00pabOTKM MAacCHBOB JIAHHBIX
32 MHorohait1oBbIi TPUHIMIT TOCTPOSHHS TPOrpamMM Ha +
' a3pike C++
4 AJNTOPUTMEBI B TTPOTpaMMEI Ha si3bIke C++ ¢
UCIOJIb30BaHUEM (DYHKITHIA
41 AJNTOPUTMEBI B TIPOTpaMMEI Ha si3bIke C++ ¢ +

UCIMOJIb30BaHUEM (DYHKITHIA
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5 Cpenctsa si3pika C++ i1t paboTHI C yKa3aTeIsIMu 1
dbaitramu
5.1 Cpenctsa si3pika C++ i1 paboThI ¢ yKa3aTelsaMu +
5.2 Cpenctsa si3pika C++ 1151 paboThl ¢ danmamMu +
Bec KM, %: | 2 18 30 20 30

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIIET0 KOHTPOJIA yCII€BAEMOCTH MO AUCHUIIJIMHE:

KM-6

KM-7

KM-8

KM-9

KM-
10

TaOynupoBanue ¢yHKIMMA Ha s3bike DPopTpaH, MTepannonnbie MUKIIbI, DOpMaTHBIA BBOI-BBIBO/T
Ha s3b1ke DopTtpan (Jlaboparopras padoTa)

O6paboTka ogHOMEpHOTO MaccuBa M Pabora ¢ ¢pynkuusamu Ha si3pike Doptpan (KoHTposbHas
pabora)

Pa3paboTka HUCXOIAIIUM METOIOM anroput™a u QopTpaH-IporpaMMbl MOAYIbHON CTPYKTYPHI
JUTSE penieHus cinoxHoi 3anaun (KonTposbHas padoTa)

Pa3pabotka u otnaaka ckpuntoB B Matlab. [IpocTeiiine anroputmsl ¢ napaMeTpudecKumM
[IUKJIOM Y UTEPAMOHHBIM IIUKJIOM. AJITOPUTMBI 00pabOTKH BEKTOPOB U Matpull (Jlaboparopuas
pabora)

Pemenue 3a1a4 ¢ ucmoyib30BaHUEM MOANIPOrpaMM-iapameTpoB B Matlab (JIabopaTopHas pabora)

Buja npoMexyToUHOI aTTeCTANMU — DK3aMEH.

Nunexc KM- | KM- | KM- | KM- | KM-
Howep Paznen qucuumimHbl KM: 6 ! 8 9 10
pasiena e et Henenst 4 | 6 | 8 | 12| 15
KM:
1 OcHOBBI s13bIKa TporpaMMupoBanus Poprpax
11 OcHOBBI s13bIKa TporpaMMupoBanus Poprpan + +
1.2 dopmaTHbIN BBOA-BBIBOJ AaHHBIX B DopTpane + +
2 Pabora ¢ ¢aittamu B @opTpane
2.1 Pa6ota c ¢aitnamu B @oprpane + +
29 Hcnonp30BaHne BCTPOEHHBIX (PYHKIUH MTPH + +
' nporpammupoBanuu Ha DopTpane
3 MHoroMoaynsHOE porpaMmupoBanne Ha Goprpane
31 [IporpammupoBaHue ¢ NPUMEHEHUEM TTPOLIETYP +
' doprpana
39 MHoromoysibHO€ TporpaMMUpPOBaHUE Ha +
' ®doptpane. JlonmoaHUTEIbHBIE BO3MOKHOCTH SI3bIKA.
4 Maremartuueckue nmaketsl. MATLAB
4.1 BBenenue B MaTematnueckue maketol. MATLAB + +
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Pa3zpaboTka anroputMoB 06€3 UCITOTH30BAHUS

4.2 nognporpamMm. Ckpuntel B Matlab. [oamporpammel. " "
4.3 Oynkuuu B Matlab + +
Bec KM, %: | 10 20 20 20 30
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